A. In-Vacuum Mirrors Two in-vacuum 2 degree-of-freedom steerable mirrors were needed to launch and collect the probe beam. Figure 4 is on a linear slide. The slide provides a third degree of freedom to the in-vacuum launching mirror. With the external sliding mirror and the internal 2-DOF mirror, the probe beam can be steered from 1 5 cm major radius to 140 cm at the edge. Figure 5 also shows the external collection mirror assembly that is hung from the window face of the Bay-K extension. There are 12 flat mirrors that fold the scattered signals in to the corrugated wave guide. Kinematic mounts from Newport and rotation stages from Velmex provide a flexible alignment system.
C. Beam Mapping and Ray Tracing
The path of the un-scattered beam from outside Bay-H, through the plasma and out through Bay-K was mapped using a FARO measuring arm and laser inside the vessel. Data from the spatial calibration was then used to predict how to set the mirrors to obtain specific scattered beam paths. The calibration data also helped to identify where the un-scattered beam hits the vacuum vessel and other structures. In the future, beam dumps may be placed at these locations to protect the sensitive detection electronics.
Ray-trace simulations of the Gaussian probe beam were used to position the mirrors and to determine the position of the wave-guide entrances to the mirrors. The input mirrors and each collection channel have a specific free-propagation length between the final mirror and the wave guide opening.
IV. CORRUGATED WAVEGUIDE AND SUPPORTS 150 feet of wave guide was installed in the NSTX test cell. Figure 6 shows how the waveguide was routed around the machine. The .010 and .020 corrugated waveguide and miter bends were salvaged from TFTR experiments.
The probe signal originates from the BWO 
